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NATIONAL  FOREWORD 

This  Indian  Standard  (Part  3/Sec  3)  (First  Revision)  which  is  identical  with  lEC  61000-3-3  :  2005 
'Electromagnetic  compatibility  (EMC)  —  Part  3-3:  Limits  —  Limitation  of  voltage  changes,  voltage 
fluctuations  and  flicker  in  public  low-voltage  supply  systems,  for  equipment  with  rated  current  <  16  A 
per  phase  and  not  subject  to  conditional  connection'  issued  by  the  International  Eiectrotechnical 
Commission  (lEC)  was  adopted  by  the  Bureau  of  Indian  Standards  on  the  recommendation  of  the 
Electromagnetic  Compatibility  Sectional  Committee  and  approval  of  the  Electronics  and  Information 
Technology  Division  Council. 

This  standard  was  first  published  in  1999  and  was  identical  to  lEC  61000-3-3  :  1994.  Amendment  No.  1 
and  Amendment  No.  2  was  issued  to  lEC  61 000-3-3 : 1 994  in  the  year  2001  and  2005  and  the  same  was 
Incorporated  into  text  in  the  year  2005.  Thus,  this  standard  was  revised  to  align  it  with  this  latest  edition 
of  lEC  Publication  which  incorporates  the  text  of  amendments  also. 

Tho  text  of  the  lEC  Standard  has  been  approved  as  suitable  for  publication  as  an  Indian  Standard 
without  deviations.  Certain  conventions  are,  however,  not  identical  to  those  used  in  Indian  Standards. 
Attention  is  particularly  drawn  to  the  following: 

a)  Wherever  the  words  'International  Standard'  appear  referring  to  this  standard,  they  should 
be  read  as  'Indian  Standard'. 

b)  Comma  (,)  has  been  used  as  a  decimal  marker  while  in  Indian  Standards,  the  current 
practice  is  to  use  a  point  (.)  as  the  decimal  marker. 

in  this  adopted  standard,  reference  appears  to  certain  International  Standards  for  which  Indian  Standards 
also  exists.  The  corresponding  Indian  Standards  which  are  to  be  substituted  in  their  respective  places 
are  listed  below  along  with  their  degree  of  equivalence  for  the  editions  indicated: 


Internationa/  Standard 


lEC  60335-2-11  :1993  Safety  of 
household  and  similar  electrical 
appliances — Part  2-1 1  :Particular 
requirements  for  tumbler  dryers 

lEC  60725 :  1981  Considerations 
on  reference  impedances  for  use 
in  determining  the  disturbance 
characteristics  of  household 
appliances  and  similar  electrical 
equipment 

lEC  61000-3-2  :  2005  Electro- 
magnetic compatibility  (EMC)  — 
Part  3-2:  Limits  —  Limits  for 
harmonic  current  emissions 
(equipment  input  current  <  16  A 
per  phase) 


Corresponding  Indian  Standard 


IS  302  (Part  2/Sec  11)  :  1994  Safety  of 
household  and  similar  electrical 
appliances:  Part  2  Particular  requirements, 
Section  11  Tumbler  dryers 

IS  13397  :  1992  Guide  for  considerations 
on  reference  impedances  for  use  in 
determining  the  disturbance  characteristics 
of  household  appliances  and  similar 
electrical  equipment 

IS  14700  (Part  3/Sec  2)  :  2008  Electro- 
magnetic compatibility  (EMC):  Part  3 
Limits,  Section  2  Limits  for  harmonic  current 
emissions  (equipment  input  current  <  16  A 
per  phase)  (first  revision) 


Degree  of 
Equivalence 

Technically 
Equivalent 


Identical 


do 
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INTRODUCTION 


lEC  61000  is  published  in  separate  parts  according  to  the  following  structure: 

Part  1:  General 

General  considerations  (introduction,  fundamental  principles) 
Definitions,  terminology 

Part  2:  Environment 

Description  of  the  environment 
Classification  of  the  environment 
Compatibility  levels 

Part  3:  Limits 

Emission  limits 

Immunity  limits  (in  so  far  as  they  do  not  fall  under  the  responsibility  of  product  committees) 

Part  4:  Testing  and  measurement  techniques 
Measurement  techniques 
Testing  techniques 

Part  5:  Installation  and  mitigation  guidelines 
Installation  guidelines 
Mitigation  methods  and  devices 

Part  9:  Miscellaneous 

Each  part  is  further  subdivided  into  sections  which  are  to  be  published  either  as  International 
Standards  or  as  Technical  Reports. 

These  standards  and  reports  will  be  published  in  chronological  order  and  numbered 
accordingly. 

This  part  is  a  Product  Family  Standard. 

The  limits  in  this  standard  relate  to  the  voltage  changes  experienced  by  consumers  connected 
at  the  interface  between  the  public  supply  low-voltage  network  and  the  equipment  user's 
installation.  Consequently,  if  the  actual  impedance  of  the  supply  at  the  supply  terminals  of 
equipment  connected  within  the  equipment  user's  installation  exceeds  the  test  impedance, 
it  is  possible  that  supply  disturbance  exceeding  the  limits  may  occur. 
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Indian  Standard 
ELECTROMAGNETIC  COMPATIBILITY  (EMC) 

PART  3    LIMITS 

Section  3    Limitation  of  Voltage  Changes,  Voltage  Fluctuations  and 

Flicker  in  Public  Low-Voltage  Supply  Systems,  for  Equipment  with 

Rated  Current  <  16  A  per  Phase  and  not  Subject  to 

Conditional  Connection 

1    Scope  (  First  Revision  ) 

This  part  of  (EC  61000  is  concerned  with  the  limitation  of  voltage  fluctuations  and  flicker 
impressed  on  the  public  low-voltage  system. 

It  specifies  limits  Of  voltage  changes  which  may  be  produced  by  an  equipment  tested  under 
specified  conditions  and  gives  guidance  on  methods  of  assessment. 

This  part  of  lEC  61000  is  applicable  to  electrical  and  electronic  equipment  having  an  input 
current  equal  to  or  less  than  16  A  per  phase,  intended  to  be  connected  to  public  low-voltage 
distribution  systems  of  between  220  V  and  250  V  line  to  neutral  at  50  Hz,  and  not  subject  to 
conditional  connection. 

Equipment  which  does  not  comply  with  the  limits  of  this  part  of  lEC  61000  when  tested  with 
the  reference  impedance  Zref  of  6.4,  and  which  therefore  cannot  be  declared  compliant  with 
this  part,  may  be  retested  or  evaluated  to  show  conformity  with  lEC  61000-3-11.  Part  3-11  is 
applicable  to  equipment  with  rated  input  current  <75  A  per  phase  and  subject  to  conditional 
connection. 

The  tests  according  to  this  part  are  type  tests.  Particular  test  conditions  are  given  in  annex  A 
and  the  test  circuit  is  shown  in  figure  1. 

NOTE  The  limits  in  this  part  of  lEC  61000  are  based  mainly  on  the  subjective  severity  of  flicker  imposed  on  the 
light  from  230  V/60  W  coiled-coil  filament  lamps  by  fluctuations  of  the  supply  voltage  For  systems  with  nominal 
voltage  less  than  220  V  line  to  neutral  and/or  frequency  of  60  Hz,  the  limits  and  reference  circuit  values  are  under 
consideration. 


2     Normative  references 

The  following  referenced  documents  are  indispensable  for  the  application  of  this  document. 
For  dated  references,  only  the  edition  cited  applies.  For  undated  references,  the  latest  edition 
of  the  referenced  document  (including  any  amendments)  applies. 

lEC  60050(161):1990,  International  Electrotechnical  Vocabulary  (lEV)  -  Chapter  161: 
Electromagnetic  compatibility 
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lEC  60335-2-11:1993,  Safety  of  household  and  similar  electrical  appliances  -  Part  2: 
Particular  requirements  for  tumbler  dryers 

lEC  60725:1981,  Considerations  on  reference  impedances  for  use  in  determining  the 
disturbance  characteristics  of  household  appliances  and  similar  electrical  equipment 

lEC  60868:1986,  Flickermeter  ~  Functional  and  design  specifications  V 
Amendment  No.  1  (1990) 

lEC  60974-1:  Arc  welding  equipment  -  Part  1:  Welding  power  sources 

lEC  61000-3-2:  Electromagnetic  compatibility  (EMC)  -  Part  3-2:  Limits  ~  Limits  for  harmonic 
current  emissions  (equipment  input  current  <16  A  per  phase) 

lEC  61000-3-5:1994,  ElBctromagnetic  compatibility  (EMC)  -  Part  3:  Limits  -  Section  5; 
Limitations  of  voltage  fluctuations  and  flicker  in  low-voltage  power  supply  systems  for 
equipment  with  rated  current  greater  than  16  A 

lEC  61000-3-11:  Electromagnetic  compatibility  (EMC)  -  Part  3-11:  Limits  -  Limitation  of 
voltage  changes,  voltage  fluctuations  and  flicker  in  public  low-voltage  supply  systems  - 
Equipment  with  rated  current  <75  A  and  subject  to  conditional  connection 

3     Definitions 

For  the  purpose  of  this  part  of  lEC  61000-3,  the  following  definitions  apply. 

3.1 

r.m.s.  voltage  shape,  U(t) 

the  time  function  of  r.m.s.  voltage,  evaluated  as  a  single  value  for  each  successive  haif  period 
between  zero-crossings  of  the  source  voltage  (see  figure  2) 

3.2 

voltage  change  characteristic,  AU(t) 

the  time  function  of  the  r.m.s.  voltage  change  evaluated  as  a  single  value  for  each  successive 
half  period  between  zero-crossings  of  the  source  voltage  between  time  intervals  in  which  the 
voltage  is  in  a  steady-state  condition  for  at  least  1  s  (see  figure  2) 

NOTE  Since  this  characteristic  is  only  used  for  assessments  using  calculations,  the  voltage  in  the  steady-state 
condition  is  assunned  to  be  constant  within  the  nrteasurement  accuracy  (see  6.2). 

3.3 

maximum  voltage  change  characteristic,  AUmax 

the  difference  between  maximum  and  minimum  r.m.s.  values  of  a  voltage  change 
characteristic  (see  figure  2) 


lEC  60868  will  be  withdrawn  and  replaced  by  iEC  61000-4-15  in  2003.  Fiickermeters  connplying  with  lEC  61000-4-15 
may  also  be  used  for  flicker  measurements  associated  with  this  part  of  IEC  61000-3, 
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3.4 

steady-state  voltage  change,  AL^c 

the  difference  between  two  adjacent  steady-state  voltages  separated  by  at  least  one  voltage 
change  characteristic  (see  figure  2) 

NOTE     Definitions  3.2  to  3.4  relate  to  absolute  phase-to-neutra!  voltages.  The  ratios  of  these  magnitudes  to  the 
phase-to-neutral  value  of  the  nominal  voltage  (U^)  of  the  reference  network  in  figure  1  are  called. 

-  relative  voltage  change  characteristic:  d{t)  (definition  3.2); 

-  maximum  relative  voitage  change:  d^^^  (definition  3.3); 

-  relative  steady-state  voltage  change:  d^  (definition  3.4). 
These  definitions  are  explained  by  the  example  in  figure  3. 


3.5 

voltage  fluctuation 

series  of  changes  of  r.nn.s.  voltage  evaluated  as  a  single  value  for  each  successive  half- 
period  between  zero-crossings  of  the  source  voltage 

3.6 
flicker 

impression  of  unsteadiness  of  visual  sensation  induced  by  a  light  stimulus  whose  luminance 
or  spectral  distribution  fluctuates  with  time.  [lEV  161-08-13] 

3.7 

short-term  flicker  indicator,  P^t 

the  flicker  severity  evaluated  over  a  short  period  (in  minutes);  Pst  =  1  'S  the  conventional 
threshold  of  irritability 

3.8 

long-term  flicker  indicator,  P\x 

the  flicker  severity  evaluated  over  a  long  period  (a  few  hours)  using  successive  Pgt  values 

3.9 
flickermeter; 

an  instrument  designed  to  measure  any  quantity  representative  of  flicker 

NOTE     Measurements  are  normally  P^t  and  P,t.  [lEV  161-06-U] 

3.10 

flicker  impression  time,  ff 

value  with  a  time  dimension  which  describes  the  flicker  impression  of  a  voltage  change 
characteristic 

3.11 

conditional  connection 

connection  of  equipment  requiring  the  user's  supply  at  the  interface  point  to  have  an 
impedance  lower  than  the  reference  impedance  Zref  in  order  that  the  equipment  emissions 
comply  with  the  limits  in  this  part. 

NOTE  Meeting  the  voltage  change  limits  may  not  be  the  only  condition  for  connection;  emission  limits  for  other 
phenomena  such  as  harmonics,  may  also  have  to  be  satisfied. 

3.12 

interface  point 

interface  between  a  public  supply  network  and  a  user's  installation 
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4     Assessment  of  voltage  changes,  voltage  fluctuations  and  flicker  | 

4.1       Assessment  of  a  relative  voltage  change,  "d" 

The   basis  for  flicker  evaluation   is  the  voltage   change  characteristic   at  the  terminals   of    | 
the  equipment  under  test,  that  is  the  difference  AC/  of  any  two  successive  values  of  the  phase- 
to-neutral  voltages  U(t^)  and  U{t2)'- 


AU  =^  UiU)  -  U{t2) 


(1) 


The  r.m.s.  values  U{t^),  U{t2)  of  the  voltage  shall  be  measured  or  calculated.  When  deducing 
r.m.s.  values  from  oscillographic  waveform,  account  should  be  taken  of  any  waveform 
distortion  that  may  be  present.  The  voltage  change  AU  is  due  to  the  change  of  the  voltage 
drop  across  the  complex  reference  impedance  Z,  caused  by  the  complex  fundamental  input 
current  change,  A/,  of  the  equipment  under  test.  A/p  and  A/q  are  the  active  and  reactive  parts 
respectively  of  the  current  change,  A/. 


A/  =  A/p-j-A/q-/(fi)~/(^2) 


(2) 


NOTE  1     /q  is  positive  for  lagging  currents  and  negative  for  leading  currents. 

NOTE  2     If  the  harmonic  distortion  of  the  currents  [{t^)  and  /(?2)  '^  'ess  than  10  %,  the  total  r.m.s.  value  may  be 
applied  instead  of  the  r.m.s.  values  of  their  fundamental  currents. 

NOTE  3     For  single-phase  and  symmetrical  three-phase  equipment  the  voltage  change  can,  provided  X  is  positive 
(inductive),  be  approximated  to; 

^U^  lA/p'  R  + A/q-  X  I  (3) 

where 

A/p  and  A/q  are  the  active  and  reactive  parts  respectively  of  the  current  change  ^l 

R  and  X  are  the  elements  of  the  connplex  reference  impedance  Z  (see  figure  1 ), 

The  relative  voltage  change  is  given  by: 


"d"  =  AU/U^ 


(4) 


4.2       Assessment  of  the  short-term  flicker  value,  P^x 

The  short-term  flicker  value  P^^  is  defined  in  amendment  1  to  lEC  60868. 

Table  1  shows  alternative  methods  for  evaluating  Pgt^  due  to  voltage  fluctuations  of  different 
types: 


Table  1  -  Assessment  method 


Types  of  voltage  fluctuations 

Methods  of  evaluation  P^i 

All  voltage  fluctuataions 
(on-line  evaluation) 

Direct  measurement 

All  voltage  fluctuations  where  U{t)  is  defined 

Simulation 

Direct  measurement 

Voltage  change  characteristics  according 
to  figures  5  to  7  with  an  occurrence  rate 
less  than  1  per  second 

Analytical  method 

Simulation 

Direct  measurement 

Rectangular  voltage  change  at  equal  intervals 

Use  of  the  P^^  -  1  curve  of  figure  4 
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4.2.1        Flickermeter 


All  types  of  voltage  fluctuations  may  be  assessed  by  direct  measurement  using  a  flickermeter 
which  complies  with  the  specification  given  in  lEC  60868,  and  is  connected  as  described  in 
clause  6  of  this  part.  This  is  the  reference  method  for  application  of  the  limits. 

4.2.2  Simulation  method 

In  the  case  where  the  relative  voltage  change  characteristic  d(t)  is  known,  Pgt  can  be 
evaluated  using  a  computer  simulation. 

4.2.3  Analytical  method 

For  voltage  change  characteristics  of  the  types  shown  in  figures  5,  6  and  7,  the  Pgt  value  can 
be  evaluated  by  an  analytical  method  using  equations  (5)  and  (6). 

NOTE  1  The  value  of  P^t  obtained  using  this  method  is  expected  to  be  within'+10  %  of  the  result  which  would  be 
obtained  by  direct  measurement  (reference  method). 

NOTE  2  This  mett^Od  is  not  recommended  if  the  time  duration  between  the  end  of  one  voltage  change  and  the 
start  of  the  next  is  less  than  1  s. 

4.2.3.1  Description  of  the  analytical  method 

Each  relative  voltage  change  characterisitic  shall  be  expressed  by  a  flicker  impression  time, 
tf,  in  seconds: 

ff=2,3(Fd^ax)3'2  (5) 

-  the  maximum  relative  voltage  change  c/max  is  expressed  as  a  percentage  of  the  nominal 
voltage; 

-  the  shape  factor,  F,  is  associated  with  the  shape  of  the  voltage  change  characteristic 
(see  4.2.3.2). 

The  sum  of  the  flicker  impression  times,  Iff,  of  all  evaluation  periods  within  a  total  interval  of 
the  length  Tp,  in  seconds,  is  the  basis  for  the  Pgt  evaluation,  if  the  total  time  interval  7p  is 
chosen  according  to  6.5,  it  is  an  "observation  period",  and; 

Pst=.(Itf/rp)1/3,2  (6) 

4.2.3.2  Shape  factor 

The  shape  factor,  F,  converts  a  relative  voltage  change  characteristic  d(t)  into  a  flicker 
equivalent  relative  step  voltage  change  (F  •  cfpnax)- 

NOTE  1     The  shape  factor,  F,  is  equal  to  1 ,0  for  step  voltage  changes. 

NOTE  2  The  relative  voltage  change  characteristic  may  be  measured  directly  (see  figure  1)  or  catcutaled  from  the 
r.m.s.  current  of  the  equipment  under  test  (see  equations  (1 )  to  (4)). 

The  relative  voltage  change  characteristic  shall  be  obtained  from  a  histogram  of  U(t) 
(see  figure  3). 

The  shape  factor  may  be  deduced  from  figures  5,  6  and  7,  provided  that  the  relative  voltage 
change  characteristic  matches  a  characteristic  shown  in  the  figures.  If  the  characteristics 
match,  proceed  as  follows: 
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-  find  the  maximum  relative  voltage  change  c/max  (according  to  figure  3);  and 

-  find  the  time  T(ms)  appropriate  to  the  voltage  change  characteristic  as  shown  in  figures  5, 
6  and  7  and,  using  this  value,  obtain  the  required  shape  factor,  F 

NOTE  3     Extrapolation  outside  the  range  of  the  figures  may  lead  to  unacceptable  errors, 

4.2.4        Use  of  Pst  -  ^  curve 

In  the  case  of  rectangular  voltage  changes  of  the  same  amplitude  "c/"  separated  by  equal  time 
intervals,  the  curve  of  figure  4  may  be  used  to  deduce  the  amplitude  corresponding  to  Pst  =  1 
for  a  particular  rate  of  repetition;  this  amplitude  is  called  diim-  The  Pgt  value  corresponding  to 
the  voltage  change  "d"  is  then  given  by  Pgt  =  d/dum- 

4.3       Assessment  of  long-term  flicker  value,  P\x 

The  long-term  flicker  value  Pit  is  defined  in  lEC  60868,  appendix  A. 2,  and  shall  be  applied 
with  the  value  of  A/  =  12  (see  6.5). 

It  is  generally  necessary  to  assess  the  value  of  Pft  for  equipment  which  is  normally  operated 
for  more  than  30  min  at  a  time. 

5     Limits 

The  limits  shall  be  applicable  to  voltage  fluctuations  and  flicker  at  the  supply  terminals  of  the 
equipment  under  test,  measured  or  calculated  according  to  clause  4  under  test  conditions 
described  in  clause  6  and  annex  A.  Tests  made  to  prove  compliance  with  the  limits  are 
considered  to  be  type  tests. 

The  following  limits  apply: 

the  value  of  Pst  shall  not  be  greater  than  1 ,0; 

-  the  value  of  P|t  shall  not  be  greater  than  0,65; 

the  value  of  d(t)  during  a  voltage  change  shall  not  exceed  3,3  %  for  more  than  500  ms; 
the  relative  steady-state  voltage  change,  dc,  shall  not  exceed  3,3  %; 
the  maximum  relative  voltage  change  dmax.  shall  not  exceed 

a)  4  %  without  additional  conditions; 

b)  6  %  for  equipment  which  is: 

-  switched  manually,  or 

-  switched  automatically  more  frequently  than  twice  per  day,  and  also  has  either  a 
delayed  restart  (the  delay  being  not  less  than  a  few  tens  of  seconds),  or  manual 
restart,  after  a  power  supply  interruption. 

NOTE  The  cycling  frequency  will  be  further  limited  by  the  Pst  and  Pit  limit.  For  example:  a  dmax  of  6  %  producing  a 
rectangular  voltage  change  characteristic  twice  per  hour  will  give  a  P\\  of  about  0.65. 
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c)    7  %  for  equipment  which  is 

-  attended  whilst  in  use  (for  example:  hair  dryers,  vacuum  cleaners,  kitchen 
equipment  such  as  mixers,  garden  equipment  such  as  lawn  mowers,  portable  tools 
such  as  electric  drills),  or 

-  switched  on  automatically,  or  is  intended  to  be  switched  on  manually,  no  more  than 
twice  per  day,  and  also  has  either  a  delayed  restart  (the  delay  being  not  less  than  a 
few  tens  of  seconds)  or  manual  restart,  after  a  power  supply  interruption. 

In  the  case  of  equipment  having  several  separately  controlled  circuits  in  accordance  with  6.6, 
limits  b)  and  c)  shall  apply  only  if  there  is  delayed  or  manual  restart  after  a  power  supply 
Interruption;  for  all  equipment  with  automatic  switching  which  is  energised  immediately  on 
restoration  of  supply  after  a  power  supply  interruption,  limits  a)  shall  apply;  for  all  equipment 
with  manual  switching,  limits  b)  or  c)  shall  apply  depending  on  the  rate  of  switching. 

Pst  Sf^cl  Pjt  requirements  shall  not  be  applied  to  voltage  changes  caused  by  manual  switching. 

The  limits  shall  not  be  applied  to  voltage  changes  associated  with  emergency  switching  or 
emergency  interruptions. 

6     Test  conditions 

6,1       General 

Tests   need   not   be   made   on   equipment  which   is   unlikely  to   produce   significant  voltage     | 
fluctuations  or  flicker. 

It  may  be  necessary  to  determine,  by  examination  of  the  circuit  diagram  and  specification  of 
the  equipment  and  by  a  short  functional  test,  whether  significant  voltage  fluctuations  are  likely 
to  be  produced. 

For  voltage  changes  caused  by  manual  switching,  equipment  is  deemed  to  comply  without 
further  testing  if  the  maximum  r.m.s.  input  current  (including  inrush  current)  evaluated  over 
each  10  ms  half-period  between  zero-crossings  does  not  exceed  20  A,  and  the  supply  current 
after  inrush  is  within  a  variation  band  of  1 ,5  A. 

If  measurement  methods  are  used,  the  maximum  relative  voltage  change  dmax  caused  by 
manual  switching  shall  be  measured  in  accordance  with  annex  B. 

Tests  to  prove  the  compliance  of  the  equipment  with  the  limits  shall  be  made  using  the  test 
circuit  in  figure  1 . 

The  test  circuit  consists  of: 

-  the  test  supply  voltage  (see  6.3); 

-  the  reference  impedance  (see  6.4); 

-  the  equipment  under  test  (see  annex  A); 

-  if  necessary,  a  flickermeter  (see  lEC  60868). 
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The  relative  voltage  change  d{t)  may  be  measured  directly  or  derived  from  the  r.m.s.  current 
as  described  in  4.1.  To  determine  the  Pst  value  of  the  equipment  under  test,  one  of  the 
methods  described  in  4.2  shall  be  used,  in  case  of  doubt,  the  Pst  shall  be  measured  using 
the  reference  method  with  a  flickermeter. 

NOTE     If  balanced  multiphase  equipment  is  tested,  it  is  acceptable  to  measure  only  one  of  the  three  line-to-neutral 

voltages. 

6.2  Measurement  accuracy 

The  magnitude  of  the  current  shall  be  measured  with  an  accuracy  of  ±1  %  or  better.  If  instead 
of  active  and  reactive  current  the  phase  angle  is  used,  its  error  shall  not  exceed  ±2°. 

The  relative  voltage  change  "d"  shall  be  determined  with  a  total  accuracy  better  than  ±8  % 
with  reference  to  the  maximum  value  c/max-  The  total  impedance  of  the  circuit,  excluding  the 
appliance  under  test,  but  including  the  internal  impedance  of  the  supply  source,  shall  be  equal 
to  the  reference  impedance.  The  stability  and.  tolerance  of  this  total  impedance  shall  be 
adequate  to  ensure  that  the  overall  accuracy  of  ±8  %  is  achieved  during  the  whole 
assessment  procedure. 

NOTE     The  following  method  is  not  recommended  where  the  nneasured  values  are  close  to  the  limits. 

When  the  source  impedance  is  not  well  defined,  for  example  where  the  source  impedance  is 
subject  to  unpredictable  variations,  an  impedance  having  resistance  and  inductance  equal  to 
the  reference  impedance  may  be  connected  between  the  supply  and  the  terminals  of  the 
equipment  under  test.  Measurements  can  then  be  made  of  the  voltages  at  the  source  side  of 
the  reference  impedance  and  at  the  equipment  terminals,  in  that  case,  the  maximum  relative 
voltage  change,  dmax>  measured  at  the  supply  terminals  shall  be  less  than  20  %  of  the 
maximum  value  d^ax  measured  at  the  equipment  terminals. 

6.3  Test  supply  voltage 

The  test  supply  voltage  (open-circuit  voltage)  shall  be  the  rated  voltage  of  the  equipment.  If  a 
voltage  range  is  stipulated  for  the  equipment,  the  test  voltage  shall  be  230  V  single-phase  or 
400  V  three-phase.  The  test  voltage  shall  be  maintained  within  ±2  %  of  the  nominal  value. 
The  frequency  shall  be  50  Hz  ±  0,5  %. 

The  percentage  total  harmonic  distortion  of  the  supply  voltage  shall  be  less  than  3  %. 

Fluctuations  of  the  test  supply  voltage  during  a  test  may  be  neglected  if  the  P^t  value  is  less 
than  0,4.  This  condition  shall  be  verified  before  and  after  each  test. 

6.4  Reference  impedance 

For  equipment  under  test  the  reference  impedance,  Zref,  accordmg  to  lEC  60725,  is  a  con- 
ventional impedance  used  in  the  calculation  and  measurement  of  the  relative  voltage  change 
"d",  and  the  Pst  and  P|t  values. 

The  impedance  values  of  the  various  elements  are  given  in  figure  1. 
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6.5       Observation  period 


The  observation  period,  Tp,  for  the  assessment  of  flicker  values  by  flicker  measurement, 
flicker  simulation,  or  analytical  method  shall  be: 

-  for  Pst'  ^p  -  ^^  f^'i^' 

-  for  Pu,  rp=2h/ 

The  observation  period  shall  include  that  part  of  the  whole  operation  cycle  in  which  the 
equipment  under  test  produces  the  most  unfavourable  sequence  of  voltage  changes. 

For  the  assessment  of  Pst,  the  cycle  of  operation  shall  be  repeated  continuously,  unless 
stated  otherwise  in  annex  A.  The  minimum  time  to  restart  the  equipment  shall  be  included  in 
this  observation  period  when  testing  equipment  that  stops  automatically  at  the  end  of  a  cycle 
of  operation  which  lasts  for  less  than  the  observation  period. 

For  Pit  assessment,  the  cycle  of  operation  shall  not  be  repeated,  unless  stated  otherwise  in 
annex  A,  when  testing  equipment  with  a  cycle  of  operation  of  less  than  2  h  and  which  is  not 
normally  used  continuously. 

NOTE  For  example,  in  the  case  of  equipment  with  a  cycle  of  operation  lasting  45  min,  five  consecutive  P^^  values 
will  be  measured  during  a  total  period  of  50  min,  and  the  remaining  seven  P^^  values  in  the  2  h  observation  period 
will  be  deemed  to  be  zero. 

6.6       General  test  conditions 

The  test  conditions  for  the  measurement  of  voltage  fluctuations  and  flicker  are  given  below. 
For  equipment  not  mentioned  in  annex  A,  controls  or  automatic  programs  shall  be  set  to 
produce  the  most  unfavourable  sequence  of  voltage  changes,  using  only  those  combinations 
of  controls  and  programmes  which  are  mentioned  by  the  manufacturer  in  the  instruction 
manual,  or  are  otherwise  likely  to  be  used.  Particular  test  conditions  for  equipment  not 
included  in  annex  A  are  under  consideration. 

The  equipment  shall  be  tested  in  the  Condition  in  which  it  is  supplied  by  the  manufacturer. 
Preliminary  operation  of  motor  drives  may  be  needed  before  the  tests  to  ensure  that  results 
corresponding  to  those  of  normal  use  are  obtained. 

NOTE     Operating  conditions  include  mechanical  and/or  electrical  loading  conditions. 

For  motors,  locked-rotor  measurements  may  be  used  to  determine  the  largest  r.m.s.  voltage 
change,  dmax-  occurring  during  motor  starting. 

For  equipment  having  several  separately  controlled  circuits,  the  following  conditions  apply; 

-  each  circuit  shall  be  considered  as  a  single  item  of  equipment  if  it  is  intended  to  be  used 
independently,  provided  that  the  controls  are  not  designed  to  switch  at  the  same  instant; 

-  if  the  control  of  separate  circuits  are  designed  to  switch  simultaneously,  the  group  of 
circuits  so  controlled  are  considered  as  a  single  item  of  equipment. 

For  control  systems  regulating  part  of  a  load  only,  the  voltage  fluctuations  produced  by  each 
variable  part  of  the  load  alone  shall  be  considered. 

Detailed  type  test  conditions  for  some  equipment  are  given  in  annex  A. 
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EUT  equipment  under  test 
M  measuring  equipment 
S        supply  source  consisting  of  the  supply  voltage  generator  G  and  reference  impedance  2  with  the  elements: 

Ra  -  0,24  Q;  jX^  =  0,15  il  a  50  Hz: 

Rn  =  0,16  Q:  jX^  -  0,10  U  a  50  Hz. 

The  elements  include  the  actual  generator  impedance. 

When  the  source  impedance  is  not  well  defined,  see  6.2. 

G        voltage  source  in  accordance  with  6.3. 

NOTE     In  general,  three-phase  loads  are  balanced,  and  R^  and  X,^  can  be  neglected,  as  there  is  no  current  in  the 
neutral  wire. 

Figure  1  -  Reference  network  for  single-phase  and  three-phase  supphes 
derived  from  a  three-phase,  four-wire  supply 
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Figure  2  -  Histogram  evaluation  of  U(t) 


Figure  3  -  Relative  voltage  change  characteristic 


11 


IS  14700  (Part  3/Sec  3) :  2008 
lEC  61000-3-3:  2005 


10 

d{%) 


J '     '"i  >-»"Hii        I     I    M  Hill        I     I    I  llllll         I     I    i  Mil 

-  See  clause  5  for  limits  in  this  area 
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Number  of  voltage  changes  per  minute 

NOTE     1  200  voltage  changes  per  minute  give  10  Hz  flicker. 

Figure  4  -  Curve  for  P^^=^  for  rectangular  equidistant  voltage  changes 


Figure  5  -  Shape  factors  F  for  double-step  and  ramp-voltage  characteri^t 
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Figure  6  -  Shape  factors  F  for  rectangular  and  triangular  voltage  characteristics 


I  1.2 


NOTE     Tt  =  ^3  -  t2,  Tf  ^  ^2  -  ^  (see  figure  3) 


7i  (ms) 


Figure  7  -  Shape  factor  Ffor  motor-start  voltage  characteristics 
having  various  front  times 
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Annex  A 

(normative) 


Application  of  limits  and  type  test  conditions 
for  specific  equipment 


A.1       Test  conditions  for  cookers 

For  cookers  designed  for  use  in  domestic  prennises,  the  evaluation  of  P\x  shall  not  be  required. 

The  tests  of  Pgt  shall  be  performed  at  steady-state  temperature  conditions,  unless  stated 

otherwise. 

Each  heater  shall  be  tested  separately  as  follows. 

A. 1.1        Hotplates 

Hotplates  shall  be  tested  using  standard  saucepans  with  diameter,  height  and  water  quantity 
as  follows: 

t^he  hotpia°e  ^^'^^^  °^  ^^®  P°*  Quantity  of  water 

(mm)  (mm)  (g) 

145  about  140  1  000  ±  50 

180  about  140  1  500 ± 50 

220  about  1^0  2  000  ±  50 

Possible  losses  by  evaporation  have  to  be  compensated  for  during  the  time  of  measurement. 

In  all  of  the  following  tests  the  hotplate  shall  comply  with  the  limits  given  in  clause  5. 

a)  Boiling  temperature  range:  set  the  control  to  the  position  where  the  water  just  boils.  The 
test  is  made  five  times  and  the  mean  value  of  the  test  results  calculated. 

b)  Frying  temperature  range:  fill  the  pot,  without  a  lid,  with  silicone  oil  to  1,5  times  the 
quantity  of  water  shown  in  the  table.  Set  the  control  to  a  temperature  of  180  °C  measured 
by  a  thermocouple  in  the  geometric  centre  of  the  oil. 

c)  Total  range  of  power  settings:  the  total  power  range  shall  be  checked  continuously  during 
a  10  min  observation  period.  If  control  switches  have  discrete  stages,  test  all  stages  up  to 
a  maximum  of  20  stages.  If  there  are  no  discrete  stages,  divide  the  total  range  into  10 
equally  spaced  steps.  The  measurements  shall  then  be  made  starting  at  the  highest  power 
stage. 
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A. 1.2       Baking  ovens 


The  oven  shall  be  tested  empty  with  the  door  closed.  Adjust  the  control  so  that  a 
thermocouple  fixed  in  the  geometric  centre  measures  a  mean  temperature  of  220  °C  for  con- 
ventional ovens  and  200  "C  for  hot  air  oven. 

A.1.3       Grills 

The  grill  shall  be  tested  empty  with  the  door  closed,  if  not  otherwise  stated  by  the 
manufacturer.  If  a  control  is  available  it  shall  be  set  to  the  lowest,  the  medium  and  the  highest 
setting  for  grilling  operation;  and  the  worst  result  recorded. 

A.1 .4       Baking  oven/grill  combinations 

The  oven/grill  combination  shall  be  tested  empty  with  the  door  closed.  Adjust  the  control  so 
that  a  thermocouple  fixed  in  the  geometric  centre  measures  a  mean  temperature  of  250  X, 
or  that  available  temperature  closest  to  this  value. 

A. 1.5       Microwave  ovens 

The  microwave  oven  or  the  microwave  function  of  a  combination  oven  shall  be  tested  at  the 
lowest,  the  medium  and  a  third  stage  which  is  the  highest  adjustable  power  less  than  or  equal 
to  90  %  of  the  maximum  power.  Load  the  oven  with  a  glass  bowl  containing  1  000  ±  50  g  of 
water. 

A.2      Test  conditions  for  lighting  and  similar  equipment 

The  following  test  conditions  shall  apply  to  equipment  with  a  primary  function  of  generating 
and/or  regulating  and/or  distributing  optical  radiation  by  means  of  incandescent  or  discharge 
lamps  or  LEDs. 

Such  equipment  shall  be  tested  with  a  lamp  of  that  power  for  which  the  equipment  is  rated. 
If  lighting  equipment  includes  more  than  one  lamp,  all  lamps  shall  be  in  use. 

Pst  and  P|t  evaluations  are  required  only  for  lighting  equipment  which  is  likely  to  produce 
flicker;  for  example:  disco  lighting  and  automatically  regulated  equipment. 

No  limits  shall  apply  to  lamps. 

Incandescent  lamp  luminaires  with  ratings  less  than  or  equal  to  1  000  W  and  discharge  lamp 
luminaires  with  ratings  less  than  or  equal  to  600  W,  are  deemed  to  comply  with  the  dmax  'tfri'ts 
in  this  standard  and  are  not  required  to  be  tested.  Luminaires  with  higher  ratings,  which 
cannot  comply  with  this  part  of  lEC  61000,  shall  be  subject  to  conditional  connection  in 
accordance  with  lEC  61000-3-11. 

Ballasts  are  deemed  to  be  part  of  luminaires  and  are  not  required  to  be  tested. 


15 


IS  14700  (Part  3/Sec  3) :  2008 
lEC  61000-3-3:  2005 

A.3      Test  conditions  for  washing  machines 

The  washing  machine  shall  be  tested  during  a  complete  laundry  programme  Incorporating  the 
normal  wash-cycle  filled  with  the  rated  load  of  double  hemmed,  pre-washed  cotton  cloths, 
size  approximately 

70  cm  X  70  cm,  dry  weight  from  140  g/m2  to  175  g/m2. 

The  temperature  of  the  fill  water  shall  be 

-  65  °C  ±  5  °C  for  washing  machines  without  heater  elements; 

-  15  °C  ±  5  ""C  for  other  washing  machines. 

For  washing  machines  with  a  programmer,  the  60  °C  cotton  programme  without  pre-wash 
shall  be  used. 

If  the  washing  machine  does  not  incorporate  a  programmer,  the  water  is  heated  to  90  ""C  ±  5  °C  or 
lower  if  steady  conditions  are  established,  before  starting  the  first  wash  period. 

Neglect  simultaneous  switching  of  heater  and  motor  in  the  evaluation  of  dc,  ofmax  and  d{t). 

Pgt  and  P)t  shall  be  evaluated. 

A.4      Test  conditions  for  tumbler  dryers 

The  tumble  dryer  shall  be  operated  with  the  drum  filled  with  textile  material  having  a  mass  in 
the  dry  condition  of  50  %  of  the  maximum  load  stated  in  the  instruction  for  use. 

The  textile  material  consists  of  pre-washed  double-hemmed  cotton  sheets,  approximately 
70  cm  X  70  cm,  having  a  mass  between  140  g/m^  and  175  g/m^  in  the  dry  condition.  The 
material  shall  be  soaked  with  water  having  a  temperature  of  25  °C  ±  5  °C  and  a  mass  of  60  % 
of  that  of  the  textile  material. 

If  a  control  of  the  drying  degree  is  available,  the  test  shall  be  performed  at  the  maximum  and 
minimum  settings. 

Pst  and  Pit  shall  be  evaluated. 

A.5      Test  conditions  for  refrigerators 

Refrigerators  shall  operate  continuously  with  the  door  closed.  Adjust  the  thermostat  to  the 
mid-value  of  the  adjusting  range.  The  cabinet  shall.be  empty  and  not  heated.  The  measure- 
ment shall  be  made  after  a  steady  state  has  been  reached.  Pgt  and  P\x  shall  not  be  evaluated. 

A.6      Test  conditions  for  copying  machines,  laser  printers  and  similar  appliances 

The  appliance  shall  be  tested  for  Pgt  at  the  maximum  rate  of  copying.  The  original  to  be 
copied/printed  is  white  blank  paper  and  the  copy  paper  shall  have  a  weight  of  80  g/m2  if  not 
otherwise  stated  by  the  manufacturer. 

Obtain  the  P\{  value  in  the  stand-by  mode. 


16 


IS  14700  (Part  3/Sec  3)  :  2008 
lEC  61000-3-3:  2005 

A.7       Test  conditions  for  vacuum  cleaners 

For  vacuum  cleaners,  Pgt  ^^^  P\i  shall  not  be  evaluated. 

A.8      Test  conditions  for  food  mixers 

For  food  mixers,  Pgt  and  P|t  shall  not  be  evaluated. 

A. 9       Test  conditions  for  portable  tools 

For  portable  tools,  P|t  shall  not  be  evaluated.  For  portable  tools  without  heating  elements,  Pgt 
shall  not  be  evaluated.  For  portable  tools  with  heating  elements,  Pgt  shall  be  evaluated  as 
follows. 

Switch  on  the  tool  and  allow  to  operate  continuously  for  10  min,  or  until  it  switches  off 
automatically,  in  which  case  6.5  applies. 

A.10    Test  conditions  for  hairdryers 

For  hand-held  hairdryers,  P)t  shall  not  be  evaluated.  To  evaluate  Pgt,  switch  on  the  hairdryer 
and  allow  to  operate  continuously  for  10  min  or  until  it  switches  off  automatically,  in  which 
case  6.5  applies. 

For  hairdryers  incorporating  a  power  range,  check  the  total  power  range  continuously  during  a 
10  min  observation  period.  If  control  switches  have  discrete  stages  all  stages  shall  be  tested 
up  to  a  maximum  of  20  stages.  If  there  are  no  discrete  stages,  divide  the  total  range  into  10 
equally  spaced  steps.  The  measurements  shall  then  be  made,  starting  with  the  highest  power 
stage. 

A. 11     Test  conditions  for  consumer  electronics  products 

For  consumer  electronics  products,  only  the  measurement  of  dmax  is  made. 

A.12    Test  conditions  for  direct  water  heaters 

For  direct  water  heaters  without  electronic  controls,  evaluate  dc  only  by  switching  the  heater 
on  and  off  (sequence  0  -  Pmax  -  0). 

For  direct  water  heaters  with  electronic  controls,  the  output  temperature  of  the  water  has 
to  be  chosen  so  that  by  means  of  the  variation  of  water  flow-rate  all  electric  power 
consumption  rates  between  P^in  and  Pmax  nnay  be  produced.  Pmax  is  defined  as  the  maximum 
power  which  can  be  chosen,  and  Pmm  >  0  is  defined  as  the  minimum  power  which  can  be 
chosen. 

NOTE     For  some  appliances,  the  maximum  power  P^nax  which  can  be  chosen  may  be  less  than  the  rated  power. 
The  set  temperature  value  shall  be  kept  unchanged  during  the  total  test. 

Starting  from  the  water  flow-rate  demand  for  maximum  power  consumption,  Pmax^  reduce  the 
rate  of  flow  in  20  approximately  equal  steps  to  mmimum  power  consumption,  Pmm- 
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Then,  in  another  20  approximately  equal  steps,  increase  the  water  flow-rate  again  to  power 
consumption  P^ax-  For  each  of  these  40  stages  the  Pst.i  value  shall  be  evaluated;  the 
measurements  start  when  the  steady  state  Is  reached,  that  is  about  30  s  after  changing 
the  water  flow-rate. 

NOTE     It  may  be  sufficient  to  calculate  Pst,t  value  on  the  base  of  a  measurement  period  of  only  1  min. 

Additionally,  the  flicker  Pgt.z  caused  by  switching  the  heater  on  and  off  has  to  be  measured  within 
a  10  min  interval.  In  this  interval,  the  power  consumption  has  to  be  changed  twice  in  the  quickest 
possible  way  between  the  stages  P  =  0  and  P  =  P^ax  (sequence  0  -  P^ax  -  0  -  Pmax  -  0). 

The  duty  cycle  of  the  heater  shall  be  50  %  that  Is  Pmax  during  5  min. 

Evaluate  the  resultant  Pgt  values  by: 


Pst  = 


/-40 


^su'-i      I(Pst,i)^ 


40       ,=1 


and  compare  against  the  limit  value  in  clause  5. 
Pit  shall  not  be  evaluated. 

A,13    Test  conditions  for  audio-frequency  amplifiers 

Audio  amplifiers  shall  be  tested  under  the  same  operating  conditions  as  are  specified  in 
clause  C.3  of  lEC  61000-3-2. 

A,14    Test  conditions  for  air  conditioners,  dehumidifiers,  iieat  pumps, 
and  commercial  refrigerating  equipment 

Operate  the  equipment  until  a  steady-state  condition  has  been  established  or  for  a  minimum 
compressor  run  time  of  30  minutes. 

The  ambient  temperature  for  testing  shall  be  15  X^±  5  °C  for  heating  and  30  X  ±  5  °C  for 
cooling  or  dehumidification. 

Reverse  cycle  heat  pumps  shall  be  tested  only  In  cooling  mode. 

Q^max  shall  be  evaluated  in  one  of  the  following  ways: 

a)    by  direct  measurement: 

-  turn  the  motor  of  the  compressor  off  using  the  thermostat; 

-  turn  the  motor  of  the  compressor  on  again  using  the  thermostat  after  the  minimum  off- 
time  prescribed  in  the  user  manual  or  allowed  by  the  automatic  control; 

-  repeat  the  off/on  sequence  24  times  and  evaluate  the  results  in  accordance  with  Annex  B. 
However,  if  the  first  test  result  Is  not  within  +/-10  %  of  the  limit,  the  equipment  may  be 
assessed  for  compliance  on  the  basis  of  this  single  result  and  the  test  may  be  terminated. 
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b)    by  the  analytical  method: 

-  using  as  starting  current,  the  locked  rotor  current  and  power  factor  of  the  motor  of  the 
compressor  and  of  any  other  loads  (such  as  a  fan  motor)  which  are  turned  on  less  than 
2  s  before  or  after  the  motor  of  the  compressor  starts;  this  procedure  separates 
the  voltage  changes. 

Pst  and  P[t  shall  be  analytically  evaluated  using  the  number  of  cycles  per  hour  declared  by  the 
manufacturer. 

A.15    Test  conditions  for  arc  welding  equipment  and  allied  processes 

For  arc-welding  equipment,  attended  whilst  in  use,  and  allied  processes,  dmax  shall  be 
evaluated  against  the  7  %  limit  in  c)  of  clause  5,  using  the  test  method  given  in  Annex  B. 

Additionally,  equipment  designed  to  be  used  for  the  Manual  Metal  Arc  (MMA)  process,  Pst  and 
dc  values  shall  be  evaluated  according  to  the  procedures  given  in  A. 15.1  and  A. 15. 2. 

For  all  tests,  the  voltage  drop  caused  by  the  equipment  under  normal  operating  conditions  at 
rated  maximum  output  power  shall  be  within  3  %  to  5  %  of  the  supply  voltage. 

Although  the  scope  of  this  standard  is  limited  to  equipment  with  input  current  equal  to  or  less 
than  16  A,  these  test  conditions  shall  also  be  valid  for  equipment  with  input  current  greater 
than  16  A. 

The  following  test  conditions  shall  be  applicable  to  welding  equipment  designed  according  to 
lEC  60974-1.  Test  conditions  for  other  types  of  equipment  are  under  consideration. 

A. 15.1     Evaluation  of  Pst 

Tests  to  evaluate  the  Pgt  value  for  MMA  welding  equipment  should  be  made  using  a  test  setup 
simulating  welding  with  3,25  mm  basic  electrodes.  If  the  EUT  is  not  suitable  for  these 
electrodes  (/2max  <  130  A),  parameters  representing  a  2,5  mm  electrode  shall  be  used. 

Table  A.I  -  Electrode  parameters 


Diameter 

mm 

Basic  data 

'nom 

A 

^nom 

V 

Drops 

!/min 

ms 

"short  circuit 
mQ 

2,5 

90 

23.6 

920 

5.6 

1b 

3.25 

130 

25.2 

350 

7.5 

13 

The  value  of  the  voltage  change  at  the  input  terminals  of  the  EUT,  Ail,  which  is  crucial  to 
the  determination  of  Pq[,  shall  be  measured  or  calculated  from  input  current  measurements  at 
the  supply  input  terminals  of  the  EUT  using  one  of  the  following  test  procedures. 
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In  all  cases  the  arc-force  dial,  if  existing,  shall  be  set  to  the  medium  position,  the  connection 
to  the  dummy  load  should  be  made  with  two  3  m  welding  cables  of  50  mm^  Cu. 

A.15.1.1       Test  procedure  A 

This  simple  test  procedure  can  give  pessimistically  high  test  results  and  may  therefore  also 
be  used  for  preliminary  testing. 

The  r.m.s.  input  current  is  measured  firstly  with  the  EUT  loaded  with  a  resistive  load 
equivalent  to  the  nominal  output  current  and  voltage  and  secondly  loaded  with  the  specified 
short-circuit  resistance,  Rshort  circuit  given  in  table  A.1.  The  difference  of  the  measured  r.m.s. 
input  current  v^alues,  A/jnput.  's  used  to  derive  ^U  values  in  the  evaluation  process. 

A. 15. 1.2       Test  procedure  B 

This  test  procedure  is  more  complicated  than  Test  A  but  it  gives  more  realistic  results. 

The  parameters  given  in  table  A.1  shall  be  simulated  by  an  electronically  switched  resistive 
load  capable  of  changing  from  "nominal  load"  values  to  "short-circuit"  values  with  the 
specified  resistance  for  the  specified  droplet  time  at  defined  phase  angles  with  respect  to  the 
input  voltage. 

The  input  current  changes  (10  ms  r.m.s.  samples)  caused  by  these  load-changes  on  the 
output  shall  be  measured  with  dropstarts  at  zero-crossing  and  delays  of  2  ms,  4  ms,  6  ms  and 
8  ms.  The  average  arithmetical  value  of  the  resulting  current  changes  shall  be  used  in  the 
evaluation  process. 

A. 15. 1.3       Pst  evaluation  process 

The  Pgt  of  the  EUT  shall  be  calculated  by  use  of  the  following  equation; 

Pst    =    0,365  X  AUx  Fx /0. 31    xR 
where 

Aa  =  A/input  ^  Zref   X  100/Un%; 

F        is  an  equivalence  factor,  depending  on  the  shape  of  the  voltage  change  characteristic; 
for  MMA  welding  F  =  1 ,0; 

r         is  the  frequency  of  the  voltage  changes  per  minute; 

R        is  a  coefficient  depending  on  the  repetition  frequency,  values  of  which  are  presented  in 
table  A.2. 
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Table  A.2  -  Frequency  factor  R  related  to  repetition  rate  "r" 


r 

in  voltage  changes 

per  minute 

R 

r 

in  voltage  changes 

per  minute 

R 

0,2 

0,98 

2 

0,99 

0,3 

1,03 

3 

1,00 

0,4 

1,02 

4 

1,00 

0,5 

1,00 

5 

1.03 

0,6 

1.00 

6 

1,02 

0,7 

1,02 

7 

1,02 

0,8 

1.00 

8 

1,03 

0,9 

1,00 

9 

1,03 

1,0 

1,00 

10 

1,08 

NOTE  In  practice  the  MMA  welding  process  is  composed  of  workplace  preparation,  welding  time,  time  to  work  on 
the  seam  and  time  to  change  electrodes.  Therefore,  the  estimated  time  of  use  during  which  voltage  changes  are 
produced  is  only  2,5  min  in  every  10  min  period  represented  by  a  duty  cycle  of  0,25;  the  value  of  r  for  this  typical 
operation  is  0,2  changes/minute  as  only  the  voltage  changes  at  the  start  and  finish  of  a  period  of  continuous 

welding  are  significant. 

The  result  shall  comply  with  the  limit  in  clause  5.  If  the  limit  is  exceeded,  the  equipment  cannot  be  declared 
compliant  with  this  part  of  lEC  61000  and  the  procedure  according  to  lEC  61000-3-11  shall  be  applied. 

A. 15.2     Test  procedure  for  d^ 

The  r.m.s.  input  current  shall  be  measured  firstly  with  the  EUT  loaded  with  a  resistive  load 
equivalent  to  the  rated  maximum  output  current  and  voltage  and  secondly  with  load  equivalent 
to  idling  conditions.  The  difference  between  the  r.m.s.  input  current  values  shall  be  used  in 
the  evaluation  process. 

A. 15. 2.1       Evaluation  of  dc 

dc  shall  be  determined  by  application  of  the  following  equation: 

dc  =  A/jnputX  -^ref  X  IOO/L^n 

The  result  shall  comply  with  the  limit  in  clause  5.  If  the  limit  is  exceeded,  the  equipment  can- 
not be  declared  compliant  with  this  part  of  lEC  61000  and  the  procedure  according  to 
lEC  61000-3-11  shall  be  applied. 
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Annex  B 

(normative) 


Test  conditions  and  procedures  for  measuring  dmax  voltage  changes 

caused  by  manual  switching 


B.I       Introduction 

The  considerable  variations  in  the  designs  and  characteristics  of  manually  operated  swrtches 
cause  wide  variations  in  the  results  of  voltage  change  measurements.  A  test  procedure 
dependent  on  the  actual  operation  of  the  EUT's  manually  operated  switch  is  essential. 

Therefore  a  statistical  method  shall  be  applied  to  the  measurement  of  d^ax  '^  order  to  achieve 
repeatability  of  test  results. 

B.2      Procedure 

a)  24  measurements  of  inrush  current  data  shall  be  carried  out  in  the  following  order: 

-  start  a  measurement; 

-  switch  on  the  EUT  (to  create  a  voltage  change); 

-  let  the  EUT  operate  as  long  as  possible  under  normal  operating  conditions  during  a 
measuring  time  interval  of  1  min; 

-  switch  off  the  EUT  before  the  end  of  the  1  min  measuring  time  interval  and  make  sure 
that  all  moving  parts  inside  the  EUT  come  to  standstill  and  that  any  dmax  mitigation 
devices  have  had  time  to  cool  to  the  ambient  temperature  before  the  next  measuring 
interval  is  started; 

-  start  the  next  measurement. 

NOTE  The  method  of  cooling  may  be  natural  or  forced,  and  the  cooling  period  should  be  specified  by  the 
equipment  manufacturer  if  desired. 

b)  The  final  test  result  shall  be  calculated  by  deleting  the  highest  and  lowest  results  and  take 
the  arithmetical  average  of  the  remaining  22  values. 
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The  technical  committee  responsible  for  the  preparation  of  this  standard  has  reviewed  the  provisions  of 
the  following  International  Standards  referred  in  this  adopted  standard  and  has  decided  that  they  are 
acceptable  for  use  in  conjunction  with  this  standard: 

International  Standard  Title 

lEC  60868  :  1986  Fiickermeter  —  Functional  and  design  specifications 

lEC  60974-1  ;  2005  Arc  welding  equipment  —  Part  1:  Welding  power  sources 

lEC  61 000-3-5  :  1 994       Electromagnetic  compatibility  (EMC)  —  Part  3;  Limits  —  Section  5:  Limitations 

of  voltage  fluctuations  and  flicker  in  low-voltage  power  supply  systems  for 
equipment  with  rated  current  greater  than  16  A 

lEC  61000-3-11  :  2000     Electromagnetic  compatibility  (EMC)  —  Part  3-11:  Limits  —  Limitations  of 

voltage  changes,  voltage  fluctuations  and  flicker  in  public  low-voltage 
supply  systems  —  Equipment  with  rated  current  <  75  A  and  subject  to 
conditional  connection 

Only  the  English  language  text  in  the  International  Standard  has  been  retained  while  adopting  it  as 
an  Indian  Standard,  and  as  such  the  page  numbers  given  here  are  not  the  same  as  in  the  (EC 

publication. 
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